Abstract---This study was conducted to understand the existing workforce availability and need for differential staffing norms within diverse contexts of sub centers (SCs
INTRODUCTION
HE emphasis of primary health care in India has been on universal access; especially for the rural poor and national program planning has been subjected to modifications based on local conditions, needs and circumstances [1] . The Alma Ata Declaration advocated the provision of first contact services and basic medical care within the framework of an integrated health services. [2] .
The Mudaliar Committee, in 1961, was the first to conceive the idea of having three grades of nurses including Auxiliary Nurse Midwives (ANM) as well as male and female health workers or Multi Purpose Worker (MPW) at grass root level for serving a population of 3000-3500 [3] . Currently, under the Indian Public Health Standard (IPHS) norms, each sub-center has to be staffed by one ANM/ Female Health Worker and one Male Health Worker. Under the National Rural Health Mission (NRHM), there is a provision for one additional second ANM on contract basis. A Sub Center (SC) is the most peripheral and first contact point between primary health care systems and community. [4] . SCs are assigned tasks to provide basic maternal and child health services, family welfare, nutrition, immunization, diarrhea control and control of communicable disease programmes [5] , [6] . Constraints in optimal utilization of these services are due to the geographical diversity and wide dispersion in population within the hamlets served by these SCs [6] . Significant shortage of human resources was observed especially when taken in relation to, topography, job responsibilities and prevalence of several factors that seriously affected performance of SCs. [7] . Better communication and advocacy between the Village Health and Sanitation Committees (VHSC) and the Local Block Level Health and Administrative Officers lead to better service utilization by the local population, resulting in improved health outcomes [8] .
A. Study Rationale
The nature of SCs has been changing rapidly within and across the states. SCs are no longer sites for normal delivery of the pregnant woman in Kerala, Punjab, Chandigarh and Nagaland. A significant portion of immunization services and ante-natal care are being provided in Primary Health Centers (PHC) in Tamil Nadu. To fill this vacuum in workload, these states have introduced programmatic interventions in areas of non -communicable diseases (NCDs) and adolescent's health. In other states also, SCs has been reduced to an outreach center for providing immunization and antenatal care without any midwifery function [9] .
B. Study Objectives
In this context, the study was conducted to understand the need for flexible staffing norms within diverse context with the following objectives: Mixed methods were used with quantitative and qualitative components. Qualitative research based on multiple case studies was used to examine the existing service delivery patterns and facilitate exploration of variation within different contexts of SCs. Multiple case studies and desk reviews were used to document the diverse contexts of SCs, available workforce and existing practices.
A. Secondary Data Review
Secondary data from NRHM Routine Health Management Information System (HMIS) was analyzed to explore and understand the multiple facets of SCs namely human resource deployment, infrastructure, population served and services delivered. HMIS data of 1-year period (August 2010 to July 2011) was studied with regard to Reproductive Child Health (RCH) performance, general Out Patient Department (OPD) and laboratory services to see if there was any relation between performance, population served and staffing.
B. Primary Data Collection
In-depth interview of service providers was conducted using semi-structured questionnaire to gain insight on work pattern, workload and functionality of SCs.
C. Study Sample
Purposive sampling method was used for selection of samples at different levels -states, districts, blocks and subcenters. Seven states were selected from five regions viz. north, west, east, south and northeast with representation of Empowered Action Group (EAG) and non-EAG states.
Districts, blocks and SCs were selected on the basis of fourteen (14) identified contexts and key RCH performance indicators (including Antenatal Care load, institutional deliveries, and immunization load) in 6 states and delivery of NCD screening services in Kerala. The 14 contexts chosen in 7 states were near urban, remote area of Haryana, tribal, urban and agricultural areas of Chhattisgarh, urban, median and riverine areas of Assam, semi-urban area of Kerala, densely population, desert area of Rajasthan, Bundelkhand area of Uttar Pradesh (U.P) and remote hilly area, near urban hilly area of Meghalaya. (ref: Table I) Besides, location (remote and urban) of SC, geographical accessibility and availability of staff at SC were also considered. 67% (2) 82% (3) 18% (1) 6 Primary data of interviews was segregated thematically and analyzed to gain insights on work pattern of respondents, functionality of SCs in the last 7 days including the day of interview. Sample of SCs were drawn to have uniform representations as described in Table 1 . In-depth interviews of 97 service providers i.e. 84 (87%) ANM, 6 (6%) MPW/Health Worker (HW) and 7 (7.2%) Rural Health Practitioners (RHP) was conducted across 12 districts in 69 sub-centers of 7 states. (ref : Table II) 
III. STUDY RESULTS
In 1946, the Bhore Committee Report [1] , envisaged establishment of sub-centers (SC) for a population of 5000 in plains and 3000 in difficult areas (tribal, hilly and desert areas). This was reiterated by the Bajaj Committee Report of 1986 [4] , in the present context of health care service delivery. Yet there still exists a gap in the required and existing sub centers. As of March, 2010 there are 1, 47,069 SCs functioning with an average coverage of 5049 rural population as against a requirements of 1, 58,792 SCs thus reiterating the fact that are many underserved areas across the country.
A. Deviations from Bhore and Bajaj Committee Recommendations for SCs for Population served
The study findings showed that there are variations across the SCs in various states in terms of average number of villages and population served by each SC. Out of 69 SCs taken up for the study, 24 of them served a population of more than 5,000. (ref : Table III) . T he study reveals that out of 13 contexts chosen in 7 states, SCs located in median area of Assam served an average number of 10 villages, while the SCs in desert area of Rajasthan served an average of 1 village (SCs in near urban areas of Haryana served an average 7661 population (maximum) while SCs in tribal areas of Chhattisgarh served an average of 2543 population (minimum).
Of the SCs with available data, 11 (27.5%) SCs serving less than 5000 population had 2 ANMs, while 6 (25%) SCs serving 5000 population or more had 1 ANM.
B. Characteristics of Sub-centers
Based on the nature of services delivered, sub-centers have evolved into "Delivery Points" and "Non-Delivery Points" in Haryana, Chhattisgarh and Rajasthan. These SCs are either colocated in PHCs or function as a standalone SC. While Assam is in the process of strengthening sub centers, especially in hard-to-access high focus districts, to deliver comprehensive RCH and OPD services by posting an additional worker in the form of "RHP", Kerala is moving towards making SCs as the first port-of-call for detection & monitoring of NCDs (i.e. Hypertension and Diabetes). Co-located SCs across all states focused primarily on outreach activities as the rest of service delivery is taken care by higher centers attached to SCs.
C. Staffing Pattern at SC
While the IPHS defines staffing norms as 2 ANMs and 1 MPW (M) at each SC and the High level Expert Group (HLEG) recommends 4 health workers (2ANMs, 1MPW and 1 mid level rural health care practitioners) at the SC level [10] , [11] , this study reveals that staff pattern of 69 SCs ranged from 1 ANM or 2 ANMs with or without MPWs. Of the total 69 SCs, 37 (53.6%) had 1 ANM and 32 (46.4%) had 2 ANMs. Of the 32 SCs with 2 ANMs; 6 (18.7%) had an additional MPW and 26 (81.2%) had no MPW. In Assam, an additional worker in the form of RHP was seen in 8 SCs out of 15 SCs.
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D. Work-Pattern and Work-Load at SCs
This study reveals variations in work pattern and workload of institutional deliveries across states. While in Haryana, Chhattisgarh, institutional deliveries took place in majority of SCs, only a few SCs in Assam conducted deliveries. Majority of ANM in SCs of Rajasthan conducted deliveries ranging from 0-7 cases per week while in Haryana and Chhattisgarh, the range of delivery cases varies from 0-2 cases per week and 0-5 per week. (ref : Table III where maximum and minimum number of deliveries were used for calculating weekly ranges and are highlighted in bold)
We also noted variations in the patient OPD load of SCs across states. Average OPD load ranged from 1-112 cases per week, provided for 2-3 days per week. Majority of SCs in Assam showed very high OPD rates. ( ref: Table 3) It was noted that all SCs provide symptomatic OPD and ANC services at the SC in the morning half on 3 days and conduct VHNDs once or twice a week. The afternoons are largely for household visits and paperwork. They also attend meetings at the PHC once or twice in a month.
E. State specific Work pattern and Work-load Haryana Sub-Centers
In Haryana, during a period of 7 working days, the ANM at a normative SC provided symptomatic OPD services from 9:00 AM to 13:00 PM on 3 days with an average load of 1-5 cases per week and provision of ANC services from 9:00 AM to 13:00 PM on 2 days. She attended one immunization session i.e. Village Health Sanitation Nutrition Committee (VHSNC) and visited 2 households for providing post-natal care and counseling services on another day. She conducted institutional delivery, 1 on each of the 3 days and documentation in one afternoon. Similar work pattern was observed in other sub-centers. Location and contexts of SCs and population served had no linkage with work-pattern or workload of ANM, except at 1 sub-center, where workload was higher than other SCs.
Rajasthan Sub-Centers
In Rajasthan, the ANM in a normative SC had conducted 3 institutional deliveries in the last 1week. She provided symptomatic OPD services on 4 days (9:00 AM to 13:00 PM) with an average daily load of 3-4 cases. She organized immunization sessions once a week on Thursday. She had mobilized 3 Post Natal Cases (PNC) to attend the family planning (FP) camps and did documentation on one afternoon (14:00-16:00 PM). She conducted home visits from 14:30 -16:00 PM on 3 days for follow up of ANC/PNC, Tuberculosis (TB) patients and motivation for FP services. Similar work pattern of ANM was observed in other SCs where no institutional deliveries took place.
Chhattisgarh Sub-Centers
Of the 15 SCs studied in Chhattisgarh, the ANM at Bardula SC provided OPD & ANC services on 3 days with an average load of 2-3 cases per day. Immunization sessions were held during VHNDs twice a week (Tuesday, Friday) at Anganwadi Center (AWC). She conducted outreach work in afternoon on 3 days and attended the sector level meeting on Saturday. She spent 1-2 hours on documentation. While in the tribal/forest areas, SCs provided OPD services (3-5 cases/day) regularly on 4 days during the week. The ANM conducted field visits in the afternoon. VHND was held on every Tuesday for these SCs. In sub-centers in near urban area, the ANM had attended sterilization camps held once in a week either on Wednesday or Friday. The major role of collocated SCs was primarily outreach work.
Uttar Pradesh Sub-centers
In Uttar Pradesh, SCs with residential facilities provided round-the-clock services. Two days in a week (Saturday and Wednesday) were scheduled for immunization session. In one of the sessions, the ANM had vaccinated 66 cases (vaccines i.e. Measles, Bacillus Calmette Guerin (BCG), Diptheria Pertussi Tetanus (DPT) 1st, and DPT 2 nd ) and 2-3 cases of ANC. One day in a week (Tuesday) was fixed for staff meeting at PHC and preparation for VHND. OPD services were provided on 4 days. She had conducted 10 deliveries with an average of 2-3 cases per day in last week. She spent 2-3 hours per day on documentation. In one collocated sub center, OPD services were provided only on 1 day (Thursday).
Meghalaya Sub-Centers
We also noted the emerging variation in workload and work pattern in Non-Government Organization (NGO) managed SC, under the Public Private Partnership (PPP) model. In Meghalaya, these NGO managed SCs also revealed that ANMs provided symptomatic OPD services on Friday with an average load of 10-15 cases per day. ANC services were provided during immunization services on Wednesday with an average load of 2-3 cases (both new ANC/follow up cases). She conducted home visits on 3 days i.e. Monday, Tuesday and Thursday where she provided ANC/PNC follow up, drop out cases, collection of malaria slides and blood samples The RHPs conducted institutional delivery at the sub-center and the regular ANM provided ANC and assisted RHP in OPD management while the contractual ANM conducted laboratory tests and follow up of cases (ANC/PNC) during home visits. The RHP provided OPD/ANC services on Monday, Tuesday, Wednesday, Thursday, Saturday with an average OPD load of 1-33 cases per day from 9:00 AM till 14:00 PM (ref : Table III) IV. DISCUSSIONS
States have posted health workers without taking into account the population served, geographical location, accessibility, service delivery or caseload. There is a need for flexible staffing norms that not only depends on caseloads but also other characteristics of sub-centers. Our study reveals that ANMs shared more or less similar kind of work-pattern. Majority of ANMs attend to 1-5 OPD including ANCs cases per day and outreach work are primarily limited to immunization sessions. In SCs with 2 ANMs, population coverage and field visits are divided between them. The maximum institutional delivery load at SCs designated as "delivery points" ranges from 3-5 per week, except in Chhattisgarh. In SCs with RHP, the ANM or MPW mainly assisted RHPs. MPW (M) usually performs laboratory tests. Documentation and record maintenance usually takes 3-4 hours in a week. ANMs are responsible for managing untied funds at SC and VHSC funds. Thus, the workload was determined not only by the location and population but also by the staffing pattern. While in Kerala, the work areas of ANMs have evolved to encompass NCDs and Adolescent Health along with routine activities.
V. CONCLUSION
The rational deployment of ANM/MPW would ensure that 2 ANMs or 1 ANM and 1 MPW (M) are made available in SCs covering larger population; difficult geographical locations covering dispersed population; SCs where institutional deliveries are taking place irrespective of whether they are designated delivery points and SCs with high case loads. MPWs play a key role in National Disease Control Programs (NDCP) and in malaria endemic areas. There is a felt need to revive the training institutions and syllabus to meet current public health challenges. The presence of RHPs in Assam has contributed towards enhanced performance of SCs reiterating the notion that an additional health worker such as RHP translates into higher footfalls provided the role of such workers is clearly defined. Hence, selection, training and deployment of an additional worker for complementing and improving services provided by ANM are crucial.
Sub-centers are also increasingly seen as the first port of call for screening of NCD. Trainings and capacity building of the existing health workers at SCs is necessary to handle these emerging disease profiles.
To be able to retain staff in underserved areas, localitybased "selection of candidates" or "post-training placement" is considered as an important indicator for retention of staff and states need to develop clear "transfer and posting policies" for the same.
